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Introduction
Mid-ureteral strictures and defects with or without involvement 

of the upper urinary tract represent one of the most serious 
reconstructive challenges for urologists and might require more 
complex treatment like bowel replacement or auto transplantation. 
These procedures are of considerable magnitude and associated 
with high rates of complications and long term morbidity 
[1-3]. Based on the evidence that atonic ureters affected by 
schistosomiasis can drain well by gravity [4-6] and on the success 
of buccal mucosal graft in the repair of complicated hypospadias 
[7,8] in 1999 Naude described a new technique using buccal 
mucosal graft for treating complicated ureteral strictures with good 
results [9]. Starting from our experience in urethral reconstruction 
with buccal mucosal graft, we describe a new alternative technique 
of ureteral reconstruction using a free peritoneal graft in 8 highly 
selected cases. Written informed consent was collected from all 
patients before intervention.

 
Materials and Methods

Between January 2006 and December 2015, 8 patients with 
mid-ureteral narrowing and obstruction and/or with complex 
ureteral stricture were treated using a peritoneal graft. Stricture/
defect length ranged from 4 to 12 cm. Due to their length, all cases 
would have otherwise required an ileal ureter, nephrectomy or 
auto transplantation. Two cases were secondary to long strictures 
from retroperitoneal fibrosis after vascular surgical procedures, 
three cases followed an extensive resection, required for large 
intraureteral masses (2 papillomas and 1 pTaG1) resulting in 
insufficient ureteral width for closure, 2 cases was secondary to 
repeated endoscopic procedures for urinary stones and 1 case 
followed repeated open pyeloplastics (with involvement of a long 
part of proximal ureter). The surgical procedure was performed 
with extraperitoneal exposure of strictured ureter in 7 patients 
while in 1 was performed transperitoneally. 

Abstract

Purpose: To describe a new technique of ureteral reconstruction using a free peritoneal graft.

Methods: Between 2006 and 2015 we identified 8 patients with complex ureteral strictures involving in 7 cases the middle ureter. 
Stricture length ranged from 4 to 12 cm. Two cases were secondary to long strictures from retroperitoneal fibrosis after vascular surgical, 3 
cases followed an extensive resection, required for large intraureteral masses, 2 cases were secondary to repeated endoscopic procedures for 
urinary stones and 1 case followed repeated pyeloplastics. After ureteral incision a free peritoneal graft was harvested from nearby healthy 
peritoneum. An onlay patch was fixed with running suture to the remaining ureteral plate after placement of an ureteral catheter. The ureter 
was wrapped with omentum.

Results: Follow-up has ranged from 14 to 76 months. Five patients were free from recurrence after 6, 30, 36, 54 and 60 months, showing 
good passage of the contrast without dilatation of the upper urinary tract on the uro-CT/urography. In 2 patients occurred a recurrence below 
the reconstructed ureter after 6 and 60 months without symptoms and with mild hydronephrosis. The last patient showed asymptomatic 
obstruction of the reconstructed segment with hydronephrosis of the upper pole system 6 months after the procedure. The limitation of this 
study is the small sample series, due to the selective indications.

Conclusion: This technique allows for preservation of any remaining vascular supply of the ureter and can be a feasible and use full 
alternative to nephrectomy, ileal ureter and autotransplantation in highly selected cases.
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Table 1: Characteristics of the operated ureteral strictures.

Pts Cause of Stricture Stricture Length Stricture Number Stricture Localization Follow up Months

1 Previous vascular procedure 12 1 prox/mid ureter 60

2 Papilloma G0 5 1 mid ureter 76

3 Papilloma G0 7 1 mid ureter 56

4 Previous vascular procedure 12 1 mid ureter 54

5 pTaG1 4 1 mid ureter 36

6 Previous endoscopic surgery in one of the 2 
ureters on the left side 6 1 prox/mid ureter 26

7 Previous endoscopic surgery 12 2 prox/mid ureter 15

8 Previous open pyeloplasty (x 4) 5 1 proximal ureter 14

Figure 1: The ureter with an indwelling ureteral stent 
before the beginning of the Reconstruction.

Figure 2: Final result of the ureteral reconstruction with 
peritoneal patch.

After identification of the strictured ureteric segment, the 
narrow segment was opened longitudinally and the incision was 
extended for 1 cm in both directions into healthy ureter, preserving 
the longitudinal ureteral adventizial vessels to support the 
vascularization of the graft; a free peritoneal graft of appropriate 
dimension was harvested from nearby healthy peritoneum, shaped 

to appropriate size and fixed with running 5/0 Monocryl suture 
to the remaining ureteral plate after placement of an indwelling 
ureteral catheter (Figures 1 & 2). Finally, the greater omentum 
was mobilized to cover completely the reconstructed area and 
secured with absorbable interrupted suture (Table 1). The wound 
was drained with a 24 Chavier drain and a transurethral catheter 
was inserted into the urinary bladder for 10 days to ensure a 
zero degree pressure system. A cystography was performed after 
10 days to show the patency of the ureter and the absence of 
extravasation: if the suture line was watertight, the transurethral 
catheter was removed; otherwise it remained in place for an 
additional week or more. The ureteral catheter was removed after 6 
weeks or 3 months, depending on the length of the stricture and on 
the presence of extravasation, and an intravenous pyelography was 
done after removal to show the patency of the reconstructed ureter.

Figure 3: Free passage of the contrast through the operated 
ureter without dilatation of the upper urinary tract on the 
uro-CT one year after the reconstruction.

Results
A total of 8 ureteral reconstructions with peritoneal graft were 

successfully performed in 8 patients. All postoperative courses 
were uneventful without any major complications. The urethral 
catheter was removed after cystography on the 10th postoperative 
day in 3 patients, after 3 weeks in 4 patients and after 6 weeks 
in the other one. The ureteral stent was removed six weeks post-
operatively in 3 patients and after 3 months in the other 5 patients. 
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After removal of the ureteral catheter all patients became an 
intravenous pyelography, which showed the patency of all ureteral 
reconstructions except in one patient, who became symptomatic 
and required the insertion of another stent. Patient follow-up has 
ranged from 14 to 76 months (average 42.1 months). Five patients 
(62.5%) were free from stricture recurrence after 14, 36, 54, 56 
and 60 months, showing free passage of the contrast through the 
operated ureter without dilatation of the upper urinary tract on the 
uro-CT or urography and normal renal function (Figures 3 & 4). A 
stricture recurrence below the reconstructed ureter occurred 60 
and 6 months after the procedure in 2 patients (25%). The first of 
these was operated for a large intraureteral mass and the length of 
patch was 5 cm. 

Figure 4: Another example of free passage of the contrast 
through the operated left ureter on the uro-CT five years 
after the reconstruction.

After 60 months the patient developed a recurrence below the 
reconstructed ureter without symptoms, with mild hydronephrosis 
at the urography and with minimal worsening of the renal function: 
he didn’t required surgery and died 16 months later with stable 
disease at 92 years. The second patient was operated for a long 
double stricture of a length of 12 cm after repeated endoscopic 
operations for urinary stones and after radiotherapy and robotic 
radical prostatectomy for a prostate tumor. For the persistence of 
extravasation he needed the urethral catheter for 6 weeks; after 
the removal of the stent, 3 months after the operation, he became 
symptomatic and after temporary stenting, also this patient 
became asymptomatic with narrowing of the ureter below the 
reconstructed patent ureteric segment and hydronephrosis at 
the urography. A reoperation was not an option for this patient, 
who refused other attempts to save the kidney. In the last patient 
(12.5%), who had a partial duplicated ureter, the intravenous 
urography showed obstruction of the reconstructed segment of the 
upper pol ureter with hydronephrosis of the upper pole system 3 
months after removal of the ureteral catheter (6 months after the 
surgical procedure); the patient was completely asymptomatic 
and the obstruction was occasionally found during the control 

examination; the lower pol system showed a good drainage and the 
patient didn’t required surgery.

Discussion 
The ureteric strictures can be caused by several factors like 

stones, infections, fibrosis, malignancy, radiotherapy or in most 
cases by iatrogenic surgical trauma occurred during gynecological, 
colorectal and vascular surgery or after endourological surgery [10-
12]. The strictures, that are too long or not suitable for treatment 
with end to end anastomosis, Boari flap or Psoas hitch technique, 
may require an ileal ureter, autotransplantation or nephrectomy. 
These procedures are complex and associated with high risk of 
complications specially in unprepared patients in emergency 
situations. Further more, if the stricture involves the middle ureter, 
the risk of ischemic necrosis, due to the reduced vascular supply of 
this segment, can be high even for shorter lesions and an end to end 
anastomosis is not recommended even if feasible, As alternative 
to these complex procedures, based on the evidence that atonic 
ureters affected by schistosomiasis can drain well by gravity and 
on the success of buccal mucosal graft in the repair of complicated 
hypospadias, Naude and other Authors [13-15] have reported the 
successfull use of buccal mucosal patch graft for the reconstruction 
of a variety of ureteric lesions without major complications. [16-
18] Animal experiments have showed, that a free peritoneal 
graft, used as bladder substitute, works like a multipotent matrix 
for urethelialization of the reconstructed area, supporting the 
migration of the smooth muscle cells from the edges of the defects 
in a centripetal direction [19-21]. 

A free peritoneal graft was already successfully used in 
cardiovascular surgery and in gastrointestinal surgery [22-23]. 
In urology a pediculated peritoneal graft was initially used for 
cistoplasty and closure of vesicovaginal fistulae [24] but a free 
peritoneal graft was used for the first time in animal experiments 
for bladder repair with good results from Hutschenreiter [25]. 
Thueroff [26] used a free peritoneal graft to cover defects of the 
renal pelvis not suitable for primary closure or to envelope renal 
pelvis and/or ureter to reduce the risk of extrinsec obstruction, due 
to scarring in 31 patients, with good results in 25. Stadie et al. had 
good results in 29 out of 30 patients in a similar study. Encouraged 
from these studies, we have treated these 8 selected patients with 
long mid-ureteral strictures and with complex ureteral strictures, 
using a free peritoneal patch graft, wrapped with greater omentum. 
In five patients we achieved good urographic results and actually 
they are still free from recurrence. One patient developed a 
stricture recurrence after 5 years but during all this period he 
maintained normal renal function without complications related to 
the procedure.

 In the other patient with recurrence, the multiple operations 
for urinary stones and especially the preceding radiotherapy 
have probably caused the persistence of extravasat and favoured 
the stricture below the reconstructed ureter. The last patient 
with partial double district, who developed the obstruction of 
the reconstructed segment of the upper pol ureter, was admitted 
to the hospital some months before with hydronephrosis of the 
upper pol and reduction of parenchima, due to a 2,5 cm stone in the 
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proximal duplicated ureter: He underwent to repeated endoscopic 
procedures without success and with persistence of the stone. We 
attempted to remove the stone with open surgery and the ureter 
was closed with a peritoneal graft. The poor urinary drainage of the 
upper pol has failed to maintain the patency of the reconstructed 
ureter and so, probably, in this case no type of reconstruction 
was indicated. The advantage of this technique is the unlimited 
availability of the material, which can be simply harvested from 
nearby healthy peritoneum without related complications. 

Furthermore this technique of reconstruction is simple and 
associated with a lower rates of complications and long term 
morbidity; it allows a good drainage of the upper tract and patency 
of the ureter, preserving as much as possible the vascular supply and 
reducing the risk of ischemic necrosis. In addition it can be used in 
unprepared patients in emergency situation to avoid more complex 
procedure. The limitations of this study are the small sample series 
and its retrospective nature. Our results are however encouraging 
and to our knowledge, this is the first paper which describes the use 
of a free peritoneal patch graft for the treatment of strictures of the 
middle segment of the ureter.We think, that this approach should 
be considered in all patients, who would need ureteric replacement 
for long mid-ureteral strictures, and specially in those with renal 
impairment, to avoid metabolic problems or increasing morbidity.

Conclusion 
Mid-ureteral strictures and defects represent one of the most 

serious reconstructive challenges for urologists. We describe a 
novel technique for treating long mid-ureteral strictures or defects 
using a peritoneal graft with Omental wrapping. This technique 
allows for preservation of any remaining vascular supply of the 
ureter and can be a feasible and useful alternative to nephrectomy, 
ileal ureter and auto transplantation in highly selected cases. 
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